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PTO SYSTEMS (Description & Operation) 

HYDRAULICALLY ACTUATED PTO 
ELECTRICAL SYSTEM (SIN D200234 
AND ABOVE) 

On tractors with a hydraulically actuated PTO the 
clutch is engaged with the PTO switch on the 
right hand console, Figure 6-3. 

Starting at terminal 1 of the junction box terminal 
block, 1, Figure 6-6, current is supplied via a,blue 
wire to the fuse, 2. 

With reference to Figure 6-7, power crosses the 5 
amp PTO solenoid fuse and is carried to the right 
hand side console junction box connector via a 
red wire that is connected at pin 1. Power then 
flows to pin 13 on the right hand side console 
connector. Current flows from the connector to 
the PTO switch on the right hand console at 
terminal 2. 

6-9 

When the switch is engaged, connection is made 
between terminals 2 and 3 on the PTO switch. 
Current can then flow from terminal 3 via the 
orange/gray wire, to pin 12 on the right hand side 
console connector. Power is carried first to the 
right hand console junction box connector at pin 
15, then to the engine junction box connect at pin 
12. 

Power is then transmitted to the PTO solenoid 
connector on the right hand side of the PTO 
housing, Figure 6-8, via the orange/gray wire. 
Power flows through the connector to energize 
the solenoid and engage the clutch. A black wire 
runs from the solenoid to the frame to act as a 
ground for the electrical circuit. 



PTO SYSTEMS (PTO Clutch Overhaul) 

DISASSEMBLY 

1. Remove the case cover plate, P, Figure 6A-6. 

2. Remove the roll pin, K, Figure 6A-6, from the 
clutch lever. 

3. Remove the universal end yoke, A, Figure 
6A-2, from the output end of the clutch shaft. 
If the tractor is equipped with an engine end 
PTO, the clutch output shaft fits directly into 
the PTO transfer gearbox. 

PTO Clutch Assembly 

A Seal E Yoke 
B Snap ring-external F Square Key 
C Snap ring-internal G Shaft 
D Bearing H Seal 

6A-4 

4. Remove oil seal, A, Figure 6A-6, and snap 
ring, B. Press, or drive out the shaft and 
clutch assembly. 

5. If the bearing, D, Figure 6A-6, needs to be 
replaced, remove the internal snap ring, C, 
and drive the bearing out of the clutch case. 

o N 

p 

G 

Figure 6A-6 

Lever M Drag brake disc 
J Cap screw N Gasket 
K Roll pin 0 Cap screw 
L Set screws P Cover plate 



PTO SYSTEMS (PTO Clutch Overhaul) 

Clutch and Valve Assembly Figure 6A-24 

1 Clutch housing 5 Return spring 
2 Piston 6 Piston inner seal 
3 Spring keeper 7 Piston outer seal 
4 Snap ring 

3. Using spring compressor FNH 01312 and a 
suitable press, remove the return spring by 
detaching the retaining ring and seat, then 
the clutch piston can be removed from the 
clutch drum, Figure 6A-24. 

Replace the inner and outer sealing rings on 
the clutch piston. 

A 
CAUTION: THE CLUTCH PISTON IS 

. UNDER EXTREME COMPRESSION. DO 
NOT ATTEMPT TO REMOVE THE SPRING 
WITHOUT THE PROPER TOOLS. 

NOTE: The piston can be removed by 
applying low air pressure (10 psi) to the 
supply passage an the clutch drum. 

4. Examine the cast iron sealing rings on the 
clutch housing, Figure 6A-25. Replace if 
worn or damaged. 

5. Separate the clutch support, 1, from the 
valve body, 4, Figure 6A-26, by removing the 
four allen head screws. 

NOTE: There is no gasket between the 
clutch support and the valve body. 

Clutch Assembly Sealing Rings Figure 6A-25 

1 Cast iron sealing rings (3) 

Clutch Support and Valve Housing Figure 6A-26 

1 Clutch support 
2 Oil supply galleries 

3 Filter location 
4 Valve body 

6A-15 



PTO SYSTEMS (PTO Hydraulic Pump) 

Hydraulic Pump 

1 Suction line 
2 Pressure line 
3 Retaining bolts 

OIL FLOW 

Flgure6B-2 

When hydraulic oil enters the pump, refer to 
Figure 68-3, it fills the spaces between the teeth 
of the revolving gears and is then carried around, 
within the pump body, to the point where the teeth 
of the two gears come into mesh. The oil cannot 
pass back though the gears and is forced out of 
the pump body to the outlet port of the pump 
cover. 

Oil flows out of the port into a pressure line, 2, 
Figure 68-2. The oil flows via the pressure line to 
the oil cooler, 1, Figure 68-4. From the oil cooler 
the oil enters the pressure line that carries the oil 
to the inlet port of the PTO clutch housing. 

REMOVAL 
1. Thoroughly clean the pump at the cover area 

before removal. 

2. Unscrew and disconnect the suction and 
pressure lines. 

3. Remove the four retaining bolts, 3, Figure 
68-2, lift the pump off the tractor and pull free 
from the pressure and suction lines. Cap the 
pressure and suction lines. 

68-2 

A 8 

PRESSURE OIL SUCTION OIL 

Oil Flow in Hydraulic Gear Type Pump Flgure6B-3 

1 Driven gear 
2 Drive gear 

011 Cooler 

1 Oil cooler 

A To Hydraulic Circuit 
B From reservoir 

FIgure 68-4 



PTO SYSTEMS (PTO Transfer Gearbox) 

ENGINE END t 

CAB END'" P 

Transfer Gearbox Cross Section Figure 6C-9 

A Gear 60 teeth F Shaft J Inner spacer 0 Snap ring T Shaft 
B Bearing G Outer bearing K Inner bearing P Oil seal U Snap ring 
C Snap ring H Outer spacer L Bushing Q Bearing V Bearing 
D Oil seal I Gear (59 teeth) M Shift collar R Housing 
E O-ring J Inner spacer N Shaft S Bearing cover 

DISASSEMBLY (SHIFTER FORKS 
REMOVED) 

1. Drain the oil and wash the gearbox assembly 
with an approved solvent. 

2. Remove the cap screws holding the 
universal yokes to both output shafts, and 
remove the yokes. 

3. Remove the two oil seals, D and P, Figure 
6C-9. 

4. Remove the bearing cover, S. 

5. Remove the three snap rings, C, 0 and U. 

6. Drive, or press out shaft, T, from the engine 
end, and remove gear, A. 

7. Drive, or press out shafts, F and N, from the 
cab end, Figure 6C-9. Shaft, N, will be 
pushed out of the bearing, a, and the inner 

bearing, K, will be pushed out of its support 
as shaft, F, outer bearing, G, and outer 
spacer, H, are pushed out of the gearbox. 

8. Remove gear, I, and inner spacer, J, Figure 
6C-9. Push shaft, N, towards the cab end, 
and remove shift collar, M. It may be 
necessary to drive shaft, N, back into 
bearing, a, to remove shift collar, M. Remove 
the remaining bearings, K and a, from the 
transfer gearbox, Figure 6C-9. 

g. Remove any bearings remaining on the 
shafts. 

10. Inspect all parts and replace any that are 
worn, or damaged. 

6C-5 

NOTE: If bushing, L, is replaced, make 
sure shaft, N, Figure 6C-9, will turn 
FREELY in the bushing before installing 
shaft, F, in the gearbox. 



PTO SYSTEMS (Cab End PTO Drop Box) 

Cab End Drop Box Universal 

A Journal strap 
B End yoke 

Flgure6E-3 

4. Remove the journal straps, A, Figure 6E-3, 
on the universal end yoke. Separate the tube 
yoke from the end yoke. Tape the journal 
bearings in place to prevent them from 
dropping out of position. 

5. Support the drop box with a hoist, Figure 
6E-4. 

6. Remove the three self-locking nuts and flat 
washers securing the drop box to the frame. 

7. Move the drop box to the rear, far enough to 
gain access to the cap screw and washer, A, 
Figure 6E-S, holding the end yoke, S, to the 
drop box input shaft. Remove the bolt and 
slide the yoke off the shaft. 

8. Move the drop box to the rear until it clears 
the tractor frame. 

CAUTION: THE DROP BOX WILL TEND TO 
TIP FORWARD WHEN IT CLEARS THE 
FRAME. TO MAKE REMOVAL EASIER, SLIDE 
A LONG PIPE OVER THE OUTPUT SHAFT, 
AND USE THE PIPE TO BALANCE THE DROP 
BOX AS IT IS REMOVED. 

6E-2 

Supporting Drop Box 

End Yoke Cap Screw 

A Cap screw and washer 
B End yoke 

Flgure6E-4 

Figure 6E-5 



DRIVELINES 

Pre-Iublng Cross Figure 6F-9 

A Bearing assembly C. FNH part #9861804 
B Cross grease 

ASSEMBLY 

Two types of universal joint cross kits are used on 
the 9030 tractor. The universals on the cab end 
and engine end PTa drop box drive shafts are a 
lube for life design, and have no lube fittings. 
Lifetime lubrication is done by Spicer at the time 
of manufacture, and re-Iubrication is not 
necessary. All other universal joints used on both 
the transmission and PTa drivelines, require 
lubrication in service, and must be pre-Iubed as 
follows, before being installed: 

1. Pack the four grease cavities of the cross 
with extreme pressure grease, such as part 
#9861804. Also, pack each bearing 
assembly approximately one-quarter full 
with this grease, Figure 6F-9. 

2. Position the cross in the yoke with its lube 
fitting on the inboard side (toward drive 
shaft), Figure 6F-10. 

6F-7 

Positioning Cross Figure 6F·10 

3. Move one end of the cross to cause a 
trunnion to project through the cross hole 
beyond the outer machined face of the yoke 
lub. Place a bearing assembly over the 
trunnion diameter and align it to the cross 
hole. Using an arbor press, hold the trunnion 
in alignment with the cross hole and place a 
solid plug on the upper bearing assembly. 
Press the bearing assembty into the cross 
hole enough to install a snap ring, Figure 
6F-11. 

4. Install a snap ring. 

Installing Bearing in Yoke Figure 6F-11 
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